We have investigated some of the factors in the biphasic system which affect the growth of N. gonorrhoeae, in particular the results of using the agar in dialysis tubes instead of as a single slab.
N. gonorrhoeae F62 is a descendant of the original type 1 strain described by Kellogg et al (1963) . The type 4 strain, G22, was obtained by repeated subculture from an organism isolated in the diagnostic laboratory.
Both strains were stored in liquid nitrogen as described by Ward and Watt (1971) . During use stock cultures were maintained by selective subculture on Difco GC base with supplements A and B. Colony types were determined by examination under combined incident and transmitted light as described by Kellogg et al (1963) .
CULTURE METHODS
The bacteria were grown in 250-ml Erlenmeyer flasks by means of a biphasic system modified from that of Gerhardt and Heden (1960 (Table 2) . At all liquid-to-solid ratios the yield from flasks with tubes was greater than that from slabs. The agar in tubes had twice the surface-to-volume ratio of that in slabs, and the more efficient absorption thus obtained presumably accounts for the better yields. It was much easier to harvest bacteria from flasks with agar in tubes than from those with slabs. With larger volumes of liquid the slabs tended to disintegrate.
The appearance of the organisms grown differed markedly. Gram-stained films from flasks with agar in slabs showed large clumps of ragged-looking gonococci with no individual organisms and much debris. Films from agar-tube cultures showed smaller clumps of well-defined organisms, individual bacteria, and no debris.
With both slabs and tubes 95% of the colonies from sample subcultures were of type 1.
EFFECT OF INOCULUM SIZE
One of the problems in comparing different media was to ensure that they received equal inocula at the beginning. Over the periods of time studied the inoculum size significantly affected the final yield (Table 3) .
In flasks receiving an inoculum which gave a starting optical density of 0 3 growth became logarithmic in under two hours. Growth was slower with inocula giving starting optical densities of 0-2 or 0-1. Catherine Ison and A. A. Glynn From a practical point of view, although the ratio of yield to inoculum was greatest for the smallest inoculum, to obtain the best absolute yield the largest inoculum was necessary. With an initial optical density of 0 3 each flask with agar in tubes yielded 0-5-1 g wet weight of gonococci in six to eight hours.
EFFECT OF BICARBONATE
Because of the technical problems of supplying 10 % carbon dioxide to shaking flasks, sodium bicarbonate was added to the medium in order to improve the yield as recommended by Talley and Baugh (1975) .
The addition of sodium bicarbonate to a final concentration of 0 07 mol/l inhibited growth completely. At 0-036 mol/l and 0-012 mol/l concentrations the most striking effect was a prolongation of growth as determined by optical density for at least two to three hours beyond the time when bacteria in the control flask had entered the stationary phase.
Growth in biphasic flasks without sodium bicarbonate caused the pH of the medium to fall below 6-0, but the addition of sodium bicarbonate maintained the pH above 6-0. The inoculum effect described above was also found -in the presence of sodium bicarbonate (Table 3) . The addition of bicarbonate to a final concentration of 0 012 mol/l appeared to increase the yield as measured by optical density (Table 3) and wet weight but not as measured by dry weight (Table 4 Discussion N. gonorrhoeae grew readily in a biphasic system, and we found, as have others (Sparling, 1966; Jephcott, 1972; Hart and Goldberg, 1975) Hart and Goldberg (1975) gave weight yields for comparison.
The use of agar in dialysis tubes instead of as slabs made harvesting much easier and gave larger yields of healthier-looking bacteria. The effect is presumably due to the greater surface-to-volume ratio obtainable with tubes. The apparent increase in yield with the addition of sodium bicarbonate is largely due to the increased water content of the bacteria. Other possible effects of bicarbonate on the chemical composition of the bacteria were not determined.
Yield ratios were greatest with small inocula, but absolute yields increased with increasing inoculum size. The results suggest that good yields depend on rapid growth over a short period and that loss by death and lysis becomes a significant factor after a few hours.
Further improvement in yields should be possible, probably more by improving the efficiency of absorption than by adding further nutrients, although both should be tried.
The effectiveness of the biphasic system in growing gonococci suggested that it might have a place in clinical bacteriology. Samples 
